Fifteen micrograms from each protein sample was diluted in loading buffer containing dithiothreitol (20 mM), denatured at 98°C for 5 min and loaded onto a 12.5% acrylamide gel (Merck). Electrophoresis was performed in running buffer (0.5 M Tris Base, 1.92 M glycine, 0.5% SDS) for 2 h at 90-110 V. After that, proteins were transferred to polyvinylidene fluoride (PVDF) membrane for Western Blotting (Roche Applied Science) on the ice at 100V 2 h using an electroblot system (BioRad, Hercules, California, USA). Then, the membrane was blocked in a maximum blocking time of 2 h in room temperature with blocking buffer (5% milk in Tris-buffered saline, 0.05% Tween 20), followed by 4 times washing with PBS-Tween buffer. The membrane was incubated with serum as primary antibody (1:70 dilutions) overnight at 4°C. Washing gently 4 times in PBS-Tween, the membrane was subsequently incubated for 1.5 h at room temperature with secondary goat anti-human IgG-peroxidase antibody (sigma) at a dilution of 1:1500. Mouse anti-beta-actin antibody (Abcam) was used as an internal control for western blot. After additional washing with PBS-Tween, each blot was finally developed using diaminobenzidine tetrahydrochloride (Sigma) substrate [ Figure 1 ].
Software-based analysis of western blots
After immunodetection step, blots were scanned in a GS-800 Calibrated Densitometer (Bio-Rad) and digital images were analyzed by ImageJ software. Each blot was analyzed in a semi-automated way, and background intensity was subtracted from each sample. Inside each band, an equal area (area of interest) was chosen, and data were normalized to values of actin band as a control. The ratio related to each band of interest was quantified versus actin band and was counted by ImageJ software (NIH, Bethesda, MD, USA) [ Figure 2 ]. Three independent Western blots were carried out for each stage and normal healthy controls. Furthermore, to determine the specificity of the reaction, the band intensity of CRC patients' sera in reaction with SW48 and SW1116 cell lines lysate were compared with other tumor cell lines (derived from different cancer tissues).
Statistical analysis
Data were analyzed using nonparametric analysis of variance and Bonferroni posttests, to investigate the intensity of immunoreactive bands among four groups (Stage I, Stage II, Stage III and Stage IV) . All data are shown as mean ± standard error.
Results

SW48 cell line has higher invasion strength from SW1116 cell line
To evaluate the potency invasion activity between SW48 and SW1116 CRC cell lines, we conducted in vitro Transwell matrigel coated Transwell invasion assay. As shown in Figure 3 , the number of invaded SW48 cell 
